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ABSTRACT 
A study was conducted to determine if equal photopic monocular light 
stimuli presented independently to the two eyes result in equal monocular 
brightnesses. If the ratio of the monocular stimuli needed for a bright-
ness match exceeds the experimental uncertainty, it can be inferred that 
monocular brightness contributions in that individual's visual system are 
unequal. In the majority of subjects it was concluded that monocular 
brightness contributions do not differ significantly. However, two sub~ 
jects were found who show small inequalities in brightness contributions. 
Also investigated was the relationship between ocula~ dominance 
and unequal brightness contributions. Both subjects who demonstrated 
inequalities were right eye dominant, and required increased luminance in 
the right eye to perceive a brightness match. Conclusions about the possible 
eye dominance relationship are tentative because of the small sample. 
2 
Introduction 
Brightness matching in human beings has been a much studied phenomenon. 
The technique involves two binocularly viewed half fields, one of which 
is adjusted to match the other in brightness. This leads to an under-
standing of the sensitivity of the eye to small differences in brightness, 
(limenal brightness difference). It has, however, always been approached 
using both eyes viewing the test fields. The present study, on the other 
hand, concerns the matching of subjective brightness through independent 
input to the right and left eyes; that is, the subject matched the bright-
ness of a target seen;by one eye to the brightness of another target 
seen by the other eye. 
The study of possibly unequal monocular brightness contributions 
remains an obscure subject in the literature. Indeed, the results of 
most studies in this area are conflicting and unresolved. The earliest 
studies concerned the apparent increase in brightness of an object when 
viewed under binocular conditions compared to monocular viewing: the so-
called binocular summation. Duke-Elder, reviewing the literature, con-
eludes that if binocular summation exists, it is probably slight, and 
the large increase in brightness in some studies was probably due to 
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such factors as induction, and pupil diameter changes. In contrast to 
this, Fechner found that if you view an object with one eye occluded, and 
then replace the occluder with a dark filter, there is a subjective de-
crease in brlghtness o:f the now binocularly viewed field (F'echner's 
' 2 .. 
paradox). Both the above effects have little bearing on the present 
study, since as will be seen~ luminances of the monocular test fields were 
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nearly equal. 
Some binocular brightness matching experiments have dealt with sub-
jective brightness under different states of adaptation for each eye.J The 
present study differs in that the two eyes were maintained at equal adapt-
ation states by using a binocular adapting field surrounding the monocular 
test fields. 
Recent studies of the effects of monocular illuminance differences 
during binocular viewing gave impetus to the present study. It has been 
found that if a neutral density filter is placed before one eye, a tilt 
of the apparent fronto•parallel plane occurs. Collinge reviewed past 
4 experiments, and repeated them using similar,,,procedu.res, and,'·designs~ 
Initially, Trincker found that the AFPP (apparent fronto-parallel plane) 
tilted away from the eye covered with the filter. Studies by Weale, 
Gillott, and Pickwell (who repeated Trincker's study) showed the opposite 
effect. When Collinge repeated the studies he found no significant 
predictable tilting of the AFPP. Collinge attributes his findings to the 
fact that there was no motor component to the eyes; that is, they were 
not allowed to move, but maintain a central gaze on the plane. He then 
went on to demonstrate that if the motor component is introduced, the 
filter produces a shift of the binoculus (the visual position we assign 
to ourselves) away from the filtered eye, which should result in a tilting 
of the AFPP toward the covered eye (in agreement witp Weale, Gillott, 
and Pickwell). 
The Pl\'~~ent exp~rimenters postulated that if sol]ie perso:Qs exhibit 
unequal brightn~ss contributions from each eye (simulated in Collinge's 
experiment by briefly interposing a filter before one eye), they may have 
spatial dis~ortions (demonstrated by a tilting of the AFPP) by the mechanism 
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just proposed. The basic question is: "In a given person, do equal mon-
ocular light stimuli result in equal brightness sensations?" This question 
was explored by finding out what ratio of monocular stimulus levels is 
needed to produce a brightness match between two monocular test fields. 
A ratio of unity would indicate equal brightness contributions from the 
two halves of the visual system. If the ratio differs from unity to an 
extent greater than the experimental uncertainty, it can be inferred that 
under everyday seeing conditions, the individual's monocular brightness 
contributions to binocular vision are unequal. Also, ocular dominance 
(monocular sighting dominance) was recorded to see if there is a relation-
ship between the dominant eye and unequal monocular brightness contribu-
tions. 
Method 
The subjects were selected from the population of students and 
professors at Pacific University College of Optometry. The 1) subjects 
ranged in age from 22 to 55. and included nine males and four females. 
All were in good general health, with no apparent ocular pathology, 
For each subject, the following information was gathered (see 
sample of Subject Data Sheet). Age, spectacle prescription, stereoacuity, 
contact lens wearer (yes, or no), and eye dominance. Spectacle prescrip-
tion was taken from the spectacles they were wearing during testing. If 
they were wearing non-uniform tints'*' a prescription was provided in trial 
lens form. Stereoacuity was measured using the Randot Stereotests 
available from Stereo Optical Co., Inc. This was to demonstrate the bin• 
ocularity of the subjects, and in particular,. to insure that suppression 
would not occur. All subjects demonstrated stereoacuities of at least 
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30 arcseconds. except for subject NR, with a 70 arcsecond level. Con-
tact lens wearers were not allowed to wear their contacts because re-
liable measurement of contact lens transmittance could not be obtained. 
Therefore, they either wore a pair of their own glasses. or trial lenses 
were provided which matched their speeta~le prescriptions. Contact lens 
wearing is indicated on the data sheet so the experimenters could take into 
account possible right vs. left differences in spectacle blur that could 
influence the experimental results. Since the apparatus itself contains 
fogging lenses (see below), however, this should not have much effect on 
the results. Finally, eye dom1na.nce (monocular sighting dominance) was 
noted to see if there is a relationship between this and any inequality 
found in brightness perception. The test for ocular dominance was the 
Dolman Card Test.5 The subject holds a card (11.5 X 13.5 em,) with a 
2.5 em. hole in the center at arm's length with both hands. He/She then 
sights an object at 3 meters through the hole. The eye used for sighting 
is the dominant eye. 
The apparatus is diagrammed in Figure 1. A projector (P) at the left 
provides the light for the two test fields. Two +5.0 D lenses (L1) placed 
side by side act as beam splitters and condensing lenses, focusing the 
light on the knife edges (B) after passage through the tachistoscopic 
aperture (A). The position of each knife edge is controlled by a cal-
ibrated translator, thus varying the luminance of the test fields in a 
controlled manner. Extending from the tachistoscope to the test box is a 
septum (s1) to isolate the two light beams from eachother. A J.O em. 
hole in the left wall of the box provides a circular test field (a half 
circle for each eye). On the inside of the box is an opal glass diffusing 
plate (D) (7.5 X 21 em.) that acts as a source for the two test fields. 
6 
A septum (s2) is also located inside the box to limit the view of each 
eye to its respective semi-circle. In the right wall of the box is an 
opening for the subject's eyes, which has a pair of +2.50 D lenses (L2) 
mounted with their optical centers 60 mm. apart. This is used to blur the 
test field slightly (box length is 55 em.), thereby masking inhomogenieties 
in the test field. Since this also induces a relatively exophoric pos-
ture in the subject, insect pins have been mounted on either side of the 
test field to provide stimuli for orthopic fusion, helping the subject to 
be more comfortable during the testing sequence. A subject may also fuse 
normally (see description in Figure 1) depending on his/her individual 
phoric posture (for example, if esophoria is present at near). A shielded 
source of light (c) is located on the right end of the test box above 
the subject's eye holes. This illuminates the inside of the box, and test 
field, providing a constant adapting field for the subject. A fiber optic 
probe (PIN 10D detector, CIE corrected) is mounted above the test field, 
and attached to a UDT lOA photometer. This provides a check on the out-
put of the adapting light. A constant value of 550 ft. lamberts (1880 
2 
cd/m ) is maintained. The inside of the box and the septum are non-
gloss black surfaces (black felt, black paint, and black photographic tape). 
On the outside of the box, on the right, is an adjustable chin and fore-
head rest for alignment of the subject relative to the viewing holes. 
Figures 2 through 5 are photographs of various views of the apparatus. 
At the beginning and end of each series of trials on a given day, 
the knife edge translators were calibrated against the luminance of the 
test fields. This was done using a TEK J-16 photometer with a TEK J-6523 
telephotometer probe. The internal septum and fogging lenses were removed, 
and the probe aimed at the center of each test field along a sighting line 
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for each eye corresponding to an interpupillary distance of 60 mm. The 
probe was located 75 em. from the test field, sighting through the viewing 
holes. The scale reading on each translator was then recorded against 
the reading on the photometer as the knife edge was advanced and retreated. 
The subject was aligned in the chinrest and either viewed the target 
normally, or fused the pins (orthopically). Part one of the procedure 
established a reference level. This was done by first obtaining a thresh-
old for each eye. The luminance of the test field was increased, using 
half second presentations with the tachistoscope, until the subject re-
ported the test field as just being distinct from the adapting field; 
that is, a just noticeable difference in brightness between test field 
and adapting field was reported. The difference between the luminance of 
the test field at threshold and the adapting field (in nits(cd/m2)) was 
multiplied by four. This value was added to the adapting field luminance, 
and served as the reference level presented in that eye's test field. 
One of the two test fields was then randomly chosen as the reference 
field. The method of limits was used with the other field, the subject 
having been instructed to report if this field was dimmer than, brighter 
than, or equal to the reference field. A response of "uncertain" was 
also permitted. The experimenters believe this option reduces the subject•s 
anxiety level without altering the results. Both fields were presented 
simultaneously in half second durations. Three ascending and three de-
scending tests were done, taking as the endpoint the first response reversal 
(eg. dimmer, if the testbeg~ns with brighter) when two consecutive re-
versals occurs. This procedure was then repeated using the other target v 
as the reference. 
The subject's spectacle lens transmittances were measured using the 
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TEK J-16 photometer with the J-6511 areance probe. The lighting (flour-
ascent) in the testing room was used as the source. Five readings were 
taken on each lens, with the lens held directly on the probe, to reduce 
lens refractive artifacts resulting from alterations in flux density at 
the probe surface. 
Finally. as a check on the reliability of the instrumentation and 
procedure, one of the subjects (NR) was run,again at the end of the entire 
experiment. 
Results 
An analysis was first made on the reliability of the test field 
luminance controls over time (Table I). The same scale readings were com-
pared before and after subjects were tested on each particular day, as to 
their actual values in nits (cd/m2). All comparisons were based on the 
ratio of right scale reading (OD) to left (OS). The last column indicates 
the percent change in readings, with the highest percent change in any 
one group representing the maximum percent error possible during that day. 
Table II shows the data on the brightness equalization part, con-
verting the scale readings on the controls to nits, for the reference 
and for trials I through VI (I.III,V are ascending; II,IV,VI are descending). 
The average (x) and standard deviation (s.d.) for the ascending and de-
scending limits was then calculated. Beginning with subject JS (on 10/28) 
it will be noted that the values were over twice as large as the preced-
ing ones. This was due to replacing a burned out lamp with a. new one. 
The adapting field was approximately 6.0 nits with the first lamp, and 
16.0 nits with the second. The adapting lamp still registered 1880 nits 
on the output monitor, as before. The apparent change in luminance of the 
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adapting field could have resulted from differences in spectral sensitiv-
ities of the two instruments used to measure luminance, differences in 
two factors. 
In Table III the spectacle transmittances are listed for each subject 
(five measurements were taken on each lens. Where NONE is shown, no lens 
prescription was worn by the subject). The average (x) and standard de-
viation (s.d.) are calculated, followed by the transmittance ratio of the 
right lens over the left lens (T OD/OS). The percent error in calculation 
of these values is taken as two standard deviations, with total percent 
error being the sum c1f the contributions from each lens. At the bottom of 
Table III t~ the data for the fogging lenses. Since the standard devia-
tion is zero, the percent error is the photometer's rated errort which is 
0.1%.* 
Table :tV summarizes the data. The subject's brightness match (x) 
(average of the ascending and descending limits) with the average standard 
deviation (s~d.) is shown first (calculated from Table II). The subject's 
percent error (based on two standard deviations) indicates the dispersion of 
data for each subject. The reference level for each eye is then indicated. 
Next is the maximum possible percent error when converting from the scale 
reading to nits, from Table I. The average ratio of test field luminances 
is the ratio of the reference luminance to the luminance required for a 
brightness match. To determine the subject's actual luminance ratio, the 
tra.nsmittanc19s of the spectacles and fogging lenses must be factored in. 
* The photometer provided three digits in the dlsplay. Therefore, an 
+ ~ " ,.. "" --~', 
error of .,.. l.digit ir> the third place corresponds to 0 .1%. 
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This factor is the combined spectacle and fogging lens transmittance 
ratio (OD/OS), calculated by multiplying the transmittance ratio of the 
spectacle lenses by the transmittance ratio of the fogging lenses (from 
Table III). When this is multiplied by the test field luminance ratio, 
the actual ratio of monocular luminances for a brightness match is found. 
The percent errors for the combined lenses are taken from Table III (add-
ing together·the percent error contributions from spectacle lenses and 
fogging lenses). The maximum possible percent error is found by adding 
the three sources of error together, assuming worst case conditions 
wherein none of the errors compensate each other. Finally, in the last 
column is the eye dominance for each subject. 
Comparing the ratio of monocular luminances to the percent error, 
subjects KI (OS), and NR (both OD and OS) showed ratios that slightly ex-
ceeded the maximum possible error. This indicates that there was probably 
unequal contribution to brightness perception from each eye in both in-
dividuals, the right eye contributing less brightness than the left (the 
ratio is greater than 1.00). For subject KI, however, matching with the 
right eye as reference showed no signifieant:inequality. Therefore, 
brightness inequality in this individual, although probable, was not con-
firmed. The other subject, NR, was retested at the end of the experiment, 
showing no imbalance in excess of the experimental error (although the 
values are close to exceeding the error). Therefore, as above, brightness 
inequality is probable, but not confirmed, and repeated testing is needed. 
As seen in Table IV, the mean and standard deviation of ratios of 
monocular luminances for the entire group were 1.02 and 0.035 respectively. 
This represents an average deviation from equality of 2% for the entire 
group, which is well under the average maximum error of 8.9~, a value that 
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includes intrasubject variation as well as instrumental variation. 
Lastly, comparing the eye dominance of the subjects to the brightness 
match ratio shows a correlation. The two subjects who exhibited unequal 
brightness matches showed that their dominant eye was less sensitive, 
contrary to what may have been guessed beforehand. However, with only two 
subjects (and the inequality is only probable), it can;not be regarded as 
statistically significant. 
Discussion and Conclusions 
The aim of this study was to determine possibly unequal monocular 
brightness contributions in normal human beings in the light adapted 
state. Within the limitations of the apparatus, it was found that the 
monocular contributions do not differ greatly (13 subjects). The average 
luminance ratio required for a brightness match was 1.02, showing a 2% 
difference in luminance (luminance range from 6.0 to 18.0 nits), with:.a total 
(worst case) experimental uncertainty of 8.9% (group mean). 
The results of this experiment lead one to ask whether equal monocular 
brightness contributions need necessarily be associated with equal retinal 
illuminances. It may be that if unequal retinal illuminances exist;, some 
individuals adapt over time so that the monocular brightness contributions 
become equal. It is also possible that unequal .retinal illuminance may 
show up as unequal monocular brightness contributions, as demonstrated by 
the two subjects in the experiment. The results of the present work 
. r:;uggest t~t p{3rsons with norm.al binoculat' vi§ion are not l:.U~ely to snow 
monocular mismatches in brightness contribution as large as 10%. It 
would be interesting to look for unequal monocular brightness contributions 
among individuals who demonstrate anomalies of binocular vision, since it 
12 
may be hypothesized that some binocular anomalies result from excessive 
mismatches (greater than 10%) between the monocular brightness contributions. 
Also considered was the possibility of a correlation between ocular 
dominance and monocular mismatch. The two subjects who showed slight 
m.ismatches were right eye dominant, with the right eye requiring more 
luminance for a match (op~site to what may be guessed intuitively). It 
is an interesting correlation, although with only two subjects, it doesn°t 
carry much statistical weight. 
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TABLE I 
Scale Reading Reliability 
!Te ,Te:~t Data P6s·t'Test Data Percent 
OD OS OD OS Cha.nie 
~ (nits) {nits) OD/OS (nits) {nitu OD/OS (% 
10/:14 : 6~'7 : 6•.5 . j,'~93 6.4 .·.5'~8 ·1·10 +6.6* 
7.9 7.3 1.10 7.6 6.7 1.15 +4.3 
10.6 10.3 1.03 10~J. 9.7 1.06 +2.8 
10/21 6.9 6.7 1.03 6.8 6.6 1.03 0 
8.0 7.3 1.10 ?.8 7.2 1.08 -1.9 
10.7 9.9 1.08 10.4 9.9 1.0.5 -2.9* 
10/23 6.8 6.9 0.99 6 . .5 6.2 1.05 +5.7* 
7. '1 7.5 1.03 7.3 6.8 1.07 +3.7 
10.4 9.9 1.05 9.9 9.3 1.06 +0.9 
10/28 16.7 16 • .5 1.01 1..5.2 15.5 0.98 -3.1* 
17.9 17.2 1.04 16.7 16.2 1.03 -1.0 
20.6 19.9 1.04 19.4 19.0 1.02 -2.0 
10/30 17.2 16.6 1.04 16 • .5 16.1 1.02 -2 .ri* (1) 18.4 17.3 1.06 17.9 16.8 1.07 +0.9 
21.1 20.0 1.06 20.4 19.4 1.05 -1.0 
10/30 16 • .5 16.1 1.02 16.4 16.1 1.02 0 (2) 17.9 16.8 1.07 17.7 16.8 1.0.5 -1.9* 
20.4 19.4 1.0.5 20.4 19.4 1.0.5 0 
, * Maximum Percent Error 
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TABLE II 
Brightness Equalization 
(all data in nits) 
Reference 1 Ascend Descend 
Subject ~ye , ~ , I I '-....II.:..' ' III _jJ'_ J_ 
..1L ~/s.d, x/s.d. ·- ,. : -~. , . ··- / ; -~- . .  .., 
----
I 
DM OS 6.8 I 7.5 6.7 ?.5 6.7 ?.9 6.8 ?.6/.23 6.7/.06 
OD ?.? i 8,2 6.9 9.0 ?.0 9.2 7.1 8.8/.53 ?.0/.10 
KI OS 8.0 9.3 8.0 9.8 8.0 9.1 8.0 9.4/.36 8.0/0 
OD 8.0 ?.8 ?.2 8.3 ?.2 8.3 7.3 8.1/.29 7.2/.06 
NR on ?.5 ?.0 7.0 7.1 7.0 7.3 ?.J 7.1/.15 7.1/.17 
OS 6.9 7.7 ?.0 ?.5 7.1 7.5 ?.0 7.6/.12 ?.0/.06 
GK OD 7.1 7.2 7.1 7.5 7.3 ?.5 7.2 7.4/.17 7.2/.10 
OS 7.2 ?.4 7.2 7.6 7.0 7.4 ?.2 7 .5;.12 7.1/.12 
KM OS ?.8 8.1 ?.2 8.8 7.2 8.5 7.4 8.5/.35 7.3/.12 
OD 7.1 7.5 7.0 7.7 6.9 ?.2 7.1 7.5/.25 (.0/.10 
cc OS ?.8 ?.9 7-3 8.3 7.4 8.3 7.3 8.2/.23 ?.J/.06 
OD 7.6 7.8 7.2 7.9 7.2 ?.9 7.2 7.9/.06 7.2/0 
JS OS 1?.6 17.9 16.8 17.7 16.9 17.3 16.9 17.6/.31 16.9/.06 
OD 18.1 19.9 17.2 19.4 17.6 19.6 17.2 19.6/.25 17.)/.23 
MH OS 17.0 1?.3 17.1 17.3 17.0 17.5 16.9 17.4/.12 17.0/.10 
OD 16.7 16.? 16.6 16.8 16.5 16.7 16.5 16.7/.06 16.5/.06 
BB OD 17.1 18.0 17.1 18.5 16.8 18.0 17.1 18.2/.29 17.0/.17 
OS 17.5 18.7 16.9 18.5 16.J 18.7 16.9 18.6/.12 16.7/.35 
NM OD 16.2 17.3 16.4 18.0 16.2 16.8 16.1 17.4/.60 16.2/.15 
OS 16.6 16.7 15,8 17.1 16.0 16.7 16.2 16.8/.23 16.0/.20 
RC OS 17.6 18.6 17.5 18.6 17.6 18.6 17.6 18.6/0 17.6/.06 
OD 18.2 19.2 17.6 19.7 18.3 18.7 17.6 19.2/.50 17.8/.40 
KB OD 18.8 19.0 17.6 18.5 17.6 19.0 18.0 18.8/.29 17~7/.23 
OS 17.9 18.0 17.7 18.4 17.5 17.7 17.5 18.0/.35 17.6/.12 
SI OS 17.9 18.2 17.5 17.9 17.4 18.2 17.4 18.1/.17 17.4/.06 
OD 17.5 19.2 1?.7 18.7 17.4 18.4 17.4 18.8/.40 17.5/.17 
NR OD 17.4 17.6 17.0 17.6 17.3 1?.6 17.0 17.6/0 17.1/.17 
(retest) OS 17.6 ' 18.2 17.2 18.2 17.4 18.2 16.9 18.2/0 17.2/.25 
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TABLE III 
Spectacle Transmittance 
-
s.d, ~tError l . ,···.Total' . 
Subject Lens ' _1_ _g_ _]_ 4 ...:L .2L x10, · (2s.d.,) .. 'T ontos. %,Er:ror · 
I 
DM OD .798 .775 .791 .784 .786 .787 8.53 2.17 ! .986 6.93 OS .800 .829 .784 .?82 .793 .798 19.0 4.76 
KI OD .819 .820 .826 .820 .817 .820 ).)6 .820 I .994 .992 
OS .826 .824 .825 .825 .. 825 .825 0.71 .1?2 ! 
NR OD NONE 0 I 1.00 0 ! OS NONE 0 
l GK OD .917 .910 .905 .908 .918 .912· .5.68 1.25 .964 2.51 t 
OS .937 ·953 .945 .949 .948 .946 5.98 1.26 II ~ 
KM OD 1.896 .916 .909 .918 .921 .912 9.9? 2.19 I .990 3.05 OS .915 .921 .926 .920 .922 .921 ).96 .860 I I NONE cc OD 9 ~ 1.00 0 
OS NONE 0 I II 
JS OD .819 .825 .827 .823 .826 .824 3.16 • ?67 ~ . .998 1.86 li 
OS .826 .827 .832 .820 .823 .826 4.51 1.09 I I 
OD .950 .952 .. 945 .9)3 .913 .939 16.1 J.43 I .989 4.4) MH 
II OS .955 .944 .951 .944 .950 .949 4.76 1.00 I 
BB OD NONE 0 I 1.00 0 OS NONE 0 
NM OD NONE 0 I 1.00 0 OS NONE 0 I II 
RC OD .904 .903 .898 .88? .896 .898 6.80 1.51 I .998 2.39 I I OS .90) .897 .899 .906 .897 .900 3.97 .882 I 
KB OD .8)2 .8)4 .832 .8)6 .8)4 .834 1.67 .400 1.002 .953 
OS .832 .836 .8)1 .830 .8)3 .832 2.30 ·553 
sr OD .847 .855 .874 .868 .868 .862 11.1 2.58 1.030 4.04 
OS .839 .830 .842 .843 .831 .837 6.12 1.46 
I 
Fogging OD ,.932 .932 .932 0 0.1 1.015 0.2 
Lenses OS .918 .918 .918 0 0.1 
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TABLE IVa. 
Da. ta. S umma.ry 
Combined Ratio of 
Average Spec. and Monocular 
Maximum Ratio of Fog. Lens Luminances 
%Error: Test,Field Transmit. % Error for a. 
Sub,j~ct; Reference Scale L:Umttl.ances Ratio Spec. and Brightness Ma~im!lm Eye 
§J,(Qj~~t EJ:~ x/s~di /l..~n"QJ." _ _(ni_1;.§J- Reliability AI]}/OS · OD/OS Fog. Lens Match OD/OS % E'.l!'ror Dominance 
'-~ ,.~ 
DM OD 7.9/.32 8.1 7.7 6,6 0.97 1.00 7.13 0.97 21.8 OD 
OS 7.2/.15 4.2 6.8 1.06 1.06 17.9 
KI OD 7.7/.18 4.7 8.0 2.9 1.04 1.01 1.19 1.05 8.8 OD 
OS 8. 7/.18 4.1 8.0 1.09 1.10* 8.2* 
NR OD 7.1/.16 4.5 7.5 2.9 1.06 1.02 0.2 1.08* 7.6* OD 
OS 7.)/.09 2.5 6.9 1.06 1.08* 5.6* 
GK OD 7.J/.14 . ).8 7.1 5.7 0.97 .978 2.71 0.95 12.2 Q:Qc 
OS 7 .J/.12 ; ).3 7.2 1.01 0.99 11.7 
KM OD 7.3/.18 4.9 7.1 5.7 0.97 1.01 3.25 0.98 13.9 OS 
OS 7.9/.24 6.1 7.8 1.01 1.02 15.1 
cc OD 7.6/.03 .79 ?.6 5.7 1.00 1.02 0.2 1.02 6.7 OD 
OS 7.8/.15 3.8 7.8 1.00 1.02 9.7 
JS OD 18.5/.24 2.6 18.1 ).1 0.98 1.01 2.06 0.99 7.8 OD 
OS 17 .J/.19 2.2 17.6 0.98 0.99 7.4 
MH OD 16.6/.06 .72 16.7 3.1 1.01 1.00 4.63 1.01 8.5 OD 
OS 17.2/.16 1.9 1?.0 1.01 1.01 9.6 
BB OD 17.6/.23 2.6 17.1 3.1 0.97 1.02 0.2 0.99 5.9 OD 
OS 17.7/.24 2.7 17.5 1.01 1.0.3 6.0 
NM OD 16.8/.38 4.5 16.2 3.1 0.96 1.02 0.2 0.98 7.8 OD 
OS 16.4/.22 2.7 16.6 0.99 1.01 6.0 
* Statistica.ily Significant 
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TABLE IVb (doritri.nucition':of .TABLE IVa) 
Data Summary 
Combined Ratio of 
Average Spec. and Monocular 
Maximum Ratio of Fog. Lens Luminances 
%Error: Test Field Transmit. %Error for a 
_ Subject Reference Scale Lumi•ilanoes Ratio Spec. and Brightness Maximum Eye 
Subject Eye .x/s.d·~ U_rror _Lnit~} Reli~l>_ili. ty ODlOS ODLOS Fog • ___ j .. _erl.f:> Mat_g_.h 9])/0S % Error Dominance 
RC OD 18.5/.45 4.9 18.2 2.0 0.98 1.01'' 2.59 0.99' 9.5, ' OD 
OS 18.1/.03 .)3 17.6 1.03 1.04i 4.9 . 
KB OD 18.3/.26 . 2.8 18.8 2.0 1.03 1.02 1 ~15 . 1~05 6.0 OS 
OS 17.8/.24 2.7 17.9 0.99 1.01 5.9 
SI OD 18.2/~29 3.2 1?.5 1.9 0.96 1.05 4.24 1.01 9.3 OD 
OS 17.8/.12 1.3 17.9 0.99 1.04 7.4 
NR OD 17.4/.09 1.0 17.4 2.0 1.00 1.02 0.2 1.02 3.2 OD 
(retest) OS 17.7/.13 1.5 17.6 1.01 1.03 3.7 
x=3.16 
sd=1. 75 x=1.02 x=s.s6 
sd=.035 sd=4.19 
,,,• 
21 
BIBLIOGRAPHY 
1. Duke-Elder, Sir W.S. (1968), Textbook of Ophthalmology, Vol. IV. 
St. Louis, The C.V. Mosby Company, pp. 688-689 
2. Ibid. 
). Da.vson, Hugh (1962), The Eye, Vol. 2. New York and London, Academic 
Press, p. 199 
4. Collinge, A.J. (1980), "Changes in the position of the binoculus 
with unequal retinal illuminances", Br. J. Physiol. Optics, 
JJ(J); 44-.54 
5. Lederer, Joseph (1970), "Brainedness, handedness, and eyedness: The 
meaning of ocular dominance", The Austrailian J. of Optometry, 
53(11):~ :332 
22 
